This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 



I i a 2 
Application Number 

m m \* m m 

Date of Application 



10-2002-0042169 



2002 a 07i! 18SJ 
JUL 18, 2002 



21 



Applicant(s) 




Hynix Semiconductor Inc. 



2003 ^04 ^16 a 



COMMISSIONE 




1020020042169 



#3 2003/4/17 



[§5S!t] 0025 
[XllSSilU 2002.07.18 

[&S£l §S1 MSHAI (HISBI ^ SI 3 Hl^gif M£HA| D1ISE.I gJ2| 

SgSU] Flash memory cell and method of manufacturing the same 

and programming/erasing/reading method of flash memory 
eel I 

[§|jO|] 

( ^)moii=)^ 

1-1998-004569-8 

[CH£|°J] 

[ CH £| ej 3 E. ] 9-1 998-000265-6 

1999-003525-1 

[£S2| 9^S^|] PARK, Sung Kee 

r^&l^^&is] 690123-1805714 

742-980 

[^^] &^A| SferS SS 2£| 323 £ XI 

[^3] KR 

S^SJI] YOU, Young Seon 

[^EIMSSl 661212-1025611 
I^EES] 463-050 

3JI£ gfefrAI AH^= eOfOhEf^ 203-902 

KR 



31-1 



1020020042169 S^l SXM 2003/4/17 

[£g£J §^SJ|] KIM.Yong Wook 

[^ei^PSlSl 650527-1782825 

467-010 

oisai §2§ mtMom^ 102-1111 

[^3] KR 

g?5]|] JEON.Yoo Nam 

I^&ie^^S] 740114-1149714 

467-865 

oisai a^omm 104-701 

1^3] KR 
[#1X1] ^djg XII 42^2] CHI 91 m IS!, =Ft 

011 21 §1 ssi&'ai- a s^emcf. cHBiei 
^is? (en 

PIMSIS] 20 ^ 29,000 S 

[^l^iSS] 12 S 12,000 1! 

[^£15! 0 2 0 S 

l£SAH)?S] 26 % y 941,000 S 

982,000 S 

[§¥AH^] 1. SSfAl- SAJIAK£S)_IS 



31-2 



1020020042169 #^ H*}: 2003/4/17 

^>£^1 71^2] ^ <3*H1 ^€ *fll *fll B^ 

#3^21 ^o\] f$A$Q M.^ 7]}°)^, #71 ^"£^1 71^; >y-7l *|U #3. 

^ TlHB ^ ^12 ^VS)^, #7l ^12 B^ ^^-4 

#71 *fll #5L%1 THolB^l- ^12 TflolB^, #71 ^ 1 Tllol 
E ^ ^-7] *fl 2 1-^^ 711 °1B #<H1 ^T^l 1 ^, #7l -B-^^15V #ofl 

^HH^f, #71 A}2 B^ aV^dV o^j=L §> «_o} ^- 7l aj-i^l 71^1 *fll ^ 

^" ^ #71 *fll B^ ^Vsl-^ <^j=l >g- 7 } 7 l^.ofl *,j 2 ^ 

^^-i: i^*Rr ^l£Sl ifi * ZL ^^34 H«^/4:7|/=-# a o^^T *fl^ 

£ 14 
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{Flash memory cell and method of manufacturing the same and 
programming/erasing/reading method of flash memory cell} 

5. 2^r ^BflS] tr7flSl §3.^ 71MH5. oj^^l ^E] ^|ig >ts1 tiHEi ^ ^ 

£ 14^ 2-tilH iE^ 3-wlH^ ^olE^l- ^ 5^ £ ^3 €3H "115-3 

-£ 15^ 'e2]f- ^5r^ #3.^ TflolHS. o]^o]^\ uflse] ^4 

7flo|H3. ol^^l ^eflA] pfls.ii) ^ Al^ ^[('serial ) ^§3)3. wflltr # 

<S^2] ^ -"M^ ^> 

114: *fll &| s 116: *fll #3.^ Tfloje 
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118: XI 2 Ei^ ^44 120: X|2 #5.^ XI <Xh 
122: 4*1X14 124: ^H-& XHB 
130: X| 1 3tf ^ 132: XI 2 ^ <3 

<12> wv^_fi. tiV^^l Dfls.e] ^> ^ zl XI 2:^^ 4tt -#44X1^ «• 

<13> NOR^ #efl^l €4 $2. XMBXl 3l4(3l4)-I- ^4 

ZL^4 ^ nfl^ ^^«y-(V t ) ^ofl € 4°1« HlS^^ #Bfl4 ^lSSl 

-i4 ^-Efli- shu^ h <hm4. s. h £4€ 44 xmbxi ^ 

^ 7>^^- nfl q-o.^ *}s-<4 ^(Reference CellHH ^4 1^4X1 4^ 

4*1 #^-7l(Sense Amplifier HI 4 wl^A] 4^-7V Jrs.^ ^-f4 3X1 

44 "0" ^ "1"S. ^514^, °1# lwlH(Bit)4 44. 
<i4> zLBit-ll, I7fl^ ltilHl- 4 « 0 >«^ #eflA] pflael >i4 ^^£7> 

^4 ^3^4 ^ €^1 ^7} ^4. 4, 64M «-2fl^TT 226 7 fl^ ^o] 

^Jl44. 44^, °1« sfl^ *r 5^4 71]^5]zl 5Utt 4^1 xM H(MLC; Multi 
Level Cell)43l, §XW ^ ^X ^<&o] ^eflAj ^js.^ ^o} ^j44(V t )l- ^1-g- 
«fl4 4*fl (States)!- S^14^ wj-^o] 7fl^-£)Ji $14. NOR^ €XW Xl-E.el 4i4 l£4 
4^4 NAND^ Xl3.e| ^Hl tfl^HJE. 7^51^1 $14. 
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<15> ^B) efl^ >fi^ tfl^f-g- £ 2^1 44 go] ^&j^<y-(V t )# 47fl^ ^"Bfl 

(States)S. ^^Ht^I, z}- ^-Eflfe -11", "10", "01" ^ "00"J1S 

^ &4. ^T, I7fl^ iHl 2-Wm(47fl^ ^-Efl)# ^ ^2:014. ^^<?}-(V t ) 

^-Efll- ^O) ^ o|0.^ 7>^- Ol^ol^^, ^7.fl44£r 47fl ^ 4¥ 

<16> ZL&iq-, ^til^^l 2-w]H ^ ^ I7fl -i(Stack Ce 1 1 ) <Hl 47fl£l # 

BflS. M-^r^ ^^*>JL SX^*\], °1 3l*r sl'M (Charge Retention)^ ^^fl 3l*V 

^ol Qjo^ o- ^j\)7} ^ 614. ^r, ^ ^(Erased Stages)*!]^ 

^ ^-Bfl (Programmed States)^. 4€ ^ , TlHB^ tfl^= 300071] ^5.4 ^s>7> a 

i§r4^4. 

<17> ^o] Ol -L^T-l- Hfe 7]^^ 4^ 71^2] ^ 7l## ZLrHS 4-§-4°3 ^ 

t=o} 2-tilH 3-tilS5l t)H4» 7-1^ ^ oi^ ^EflA] pflasl -is} ^12:^* *fl 

*W &4. 

<18> a. ^-t^oI ol^j7X> 4^ 4-E- 7l^^ 4*^ ^tV, #4 7^/e^^l^ # 

£<>1H ^2flS] ^SflAl 4^.4 ^34^, 2-HlH HLfe 3-«lH^ C-llolE-ll- 

<19> M^o] 01S.J771- TlrKr S 4€- 7l#^ 4*flfe- 2-tllH iEfe 3-tilHS] C-llclEil- 

^ flfe- #Hfl4 t^iael ^ S_sLn.?»/±7]m%; ^ll^^l &4. 
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# 7 ] 7]^^ iH^M ^4<X l^^r, 7]^ ^V^^^H # 

7l #.51X1 71^ a^j£4 ^Xl T^l^Rr ^4£34^- *8 ^ <2Xl 

4, -*7l 1&S=X| 7l# XU 3^ #44-1- ^*Kr #Xl4, #7] XI 1 ^44 

<X #£X1 7m A oHl X| 1 XMH-g- #^4* #4*Hr #X14, #7l XU 

#5.^ XMB-§- #^4# Xl^^fe #X|4, ^7l X|4H§€ XI 1 TflolH-g- #^ 

n^-o] tg^Sj tiVS^fl 71 #X1 #4* XI 2 Em #44 ^ X]2 #5.^ XMH-g- # 

3 4* £43 *g#*Hr ^7114, A o V 7l XI 1 TflolB-g- #^4 #7} XI 2 

#31-4 ^ #71 XI 2 XlolH-8- 4471X13 <£44<X Xl7l^^ # 

71 XI 1 WS.^ TflolB-g- #*J4°1 #71 M^l Sl«fl ^E|S|H^- #X|4, ^ 

4# ^Hl ^H* XHH-g- #^4 * 4^3#* ^*Rr #Xl g XI °lH X)€^r 

^ ^ 4^3* 4-§-4<X A o V 7l 4^ 4^H#, #71 2Ef Xl^lH-g- #^4, ^"71 

XI 2 tS^ XHH-g- M4, ^-71 XI 2 #44, #71 XU XMH-g- M4 

£ ^-71 XI 1 E^ #44"& aflE^^ ^Xll- 5L4«HEt ?A^r ^SLS. 4fe 1-SflAl ufl 

£ el €3 xi^4^# xi^tm. 

#71 4^ 7l#^ 4X1# . ^4<X -S- **3£r, l&EXI 7m^ ^ <$ <*\ ofl 

*g^m xi i Em #444, #7i xi i Em #443 ^xi ^m xi i xmh4 
, #7i aviExi 7m #^4 #7i xi i xmb 44 xi 2 Em # 

444, ^-71 xi 2 ^m #444 34^4 ^^4<H A o v 7l XU XHB4 
X12 1-^^ XHH4, ^"71 XU XI olB £ ^"71 XI 2 #5.^ TflolH #X1 
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#7] «K£*ll 7]^;Oll ^1 ^ ^ #71 *fll ^s)-^ Oj^Jf <5> 

^ ^71 te^l 7l«l *§s£& m ^ <%^^r 3.^$= *m #2fl A l 

^-7] HL Cf^- 7]^'a*M]-I- ^^>7l £ ^-ar, #71 fciSJH ufl^ ^ofl 

Eofl ^7]-l- ^^A]^ ^^-ofl^ TflolS^l HS-ZL^ ^^M: ^1 ^U" <3 

^7>Sf -g^A^H ^2 ^ <g?SH ^"71 ^^iLq- 3]-ZL ^ ^<y- 

3±cHr ^ ^Hr^ 42 ^S.^ TllolB^l ^7># ^^2} Tj-fofl 

^ ^71 sea TflolH^l HS.Q^ Sltf-Sr ^l7l-e>Jl Aj-71 ^1 ^ ^o^o]] Aj-71 HSU 

^ ^ ^tfi4r e #<y-a- *i7^n #71 ^12 ^ ^^g- 3*1 #7} 

^- HS2^5}S] , Aj.7] 7))°}^ A o V 7l *fl2 7flo]jeoll cfl*H 

Hit!-, #7] ^ Cf^ 7l#^ ^ ^^r, #71 #eflA] ufl5L 

TflojHofl #7}!- ^-t^m ^-Mtt €"H# TllolH^l ±7] <?]7l-^> 

7HH ^7H^H, ^12 #5.^ TllolEoH ^ojsj wj-^Al^ ^-fofl^r ^7} 

TflolSoU ^7^ ol 7 >*>JL Aj- 7 1 ^2 cg^ § S ^AlfJ Aj-nfloflA^ Aj-^ ^ 

% ^^^1 ^^1 ^l 0 ^^ e ^17V^ ^Ti*]-^, #71 ^1 ^5L^ 7l]ole^ Aj-7) 
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<24> ^*1 ( ^-7] S Cf^ 71^^ iH^M ^ ^^r, ^"71 #SflA] v\]5L 

Si 1^1 ^o]E^f- ±7]i5}7] #EflAl nfl£^ ^ ±.7] i&fH , 1 

^ ^ ^12 ^ <3^# ^o^l 7llolB<Hl ^ #<y-fr °J7|- 

*>ZL a>£^l 7]^ofl 3. ^oj-^. o] 7 >*>^ afli TiHB ^ *fl2 #B 

^ TflolB^ ^€ ^7>* ^-i- ^iL^L ^ ^lS. 
Si ^ ±7] «^-g; 

<25> PE^-, #7l SE ^ 7]#^ ^£r, ^7} #2flA] tJflS. 

» TllolB^l ^# *I<?hg- ^7}*>ul Tfll ^ 3*1 ^7H1 <3^l7M A]2 ^ 

^ 4 4H^H 2 S f TiloiHofl *l<y-g- <?17H>ji *fl2 ^ 

3*1 ^7H1 <S^7l^ *fll 3^ <^<*M1 ^i 0 ^^ ^31 3*1 ^-U^fe 

^T^^l olefl£]£^- *\}^-5\±r ^^-5.^1 <^Si 7>X] Cf€- ^HflB ^ 

^- ^5)7} ^ofl 7l^£]^ ^Al^ofl *Vxj5l^ o>qcf. o]^ o] 

^ #^ ^?H1 ^fl*Vl4^ 7l#^ tffl, cJ-E. ^o]] ^7fli}- ^5. 
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91 JL, n a\°]o\) Tfl^m ^£ 5^4. Str, zj- %-°\ H7l^ 

^4 g ^SHd* 4#3Sa4. 5L^M14 ^ ^Sir lit 4 

3ofl X\ %^3L '113'^ :£:4^4#, '116'^ A>-g-£]^ ^1 §^Aj 

<28> £ 4 13^ ^ ^4 *v i=H^H 4^- #2fl A l ^ls-ei ^ *flS y o V 

^1- SAltV ^£#014. iE. 4a vfl^l £ I3a^r £34 I-I 'A},g- 

4 ^^cHr &i£^°]JL, 5. 4b 1-H4 S. 13b^ £34 n-n'^i# 44 
^4 zj-z]- £ 3a £ I3a°11 tfl-§-4^l i^l^H ojt}. 

<29> £ 4a ^ £ 4b» ^r£^l 7l^r(100) 4°fl sfl^ ^44(102)^- ^44. 

4= ^44(102)£r ^ SE^ ^4 44 4^°-^- ^4^, 750 <> C~900°C4 £:JE^4 
°I14 70A-100A ^£4 ^44. 

oo> sflH. ^44(102) ^Hl sfl^ ^44(104)^- ^444. ^ ^44(104)^ 

LP-CVD(Low Pressure-Chemical Vapor Deposition) 4*3 ^-S. ^4^, 4i 
4&^4°1 ^4 5£tt ^£4 ^1, ^mcfl 2000 A — 3500 A ^£4 ^^5. 

^44. 

<3i> Tg^-ir ^^j. sflE^^ ^-sfl tils^l 714(100) ^<>fl H ^1^1 (106)1: ^§4 

4^ ^4-g-sl <8 34 °-^i± ^444. ^, i^el^^jt *<344^r ££31*1 

— H sflEKnltEAD-g; ^^JI, 47l iSefl^l^B 2fl€^r ^4 4^35. 4<*l sfl-E. ^ 
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3^(104), sfl-EL AVsl-^-(102) ^ 71^(100)^- *KE*fl 7^(100) ^1 

(106)1- ll^tr^-. °H, S€^l(106)^ 2500A-3500A ^51, tir^^l^ 3000 

<32> 51 5a ^ 51 5b# ^S^, H^*l(106) ^ t>}^ ^14" H^^, 

B^l^](106) ^ ^ ^uil- (rounding) *\z)*}7} Z)*}^ ^^1(106) ^ 

<H1 5l A J <4-s}-^l-( D l£^)-i- ^tr^. ^"71 #3*^ ^ "trS}- ^*rH, 

1000°C~1150°C ^51^ ^£ ^^H*l 150A-250A ^51^ n^lS. 

<33> ^71 sH ^-Sr^# ^>-g-*H ^flTltr ^, *1 

(106) iJH ^-7) ^S^iLtf c-1 ^Tfl ^ ^-5r^-(108)^- ^^tb^f. #7] 

^-sl-ev^r DHF -g- ^(Diluted HF; 1-^, #4 HF7]- 50:1 ^51£l HF -g- 

°A) ^ BOE -g-^ (Buffer Oxide Etchant; ^11- 1^, HF^- NH 4 F7]- 100:1 SE^ 300:1 ^ 
SIS ^£ -g-^)* ^}-g-*H ^7]ir ^ $14. ^5r^(108)^ ^ ^Vsl- fM* 

°l-g-*r°l 750'C~850°C ^3HH 300A-450A ^51£| 

o] ti>^^. 

<34> ^ ^ (110)4 ^tr^. ^m(HO)^ ^Mr ^^^^ 

H^l ^^(Sl 6aS] '112' #2:)^ ^*M- #3^}^ c^-g- *Vtf. Bj-ojuidlO)^ 
-2£r ^sWHigh Temperature Oxide; HT0)-°S *g^Rr w}%*]s}-t}. a^ufl SiH 2 

Cl 2 (dichlorosilane; DCS)2f ^Hi* ^-§-^1^ -IL^rH^tfl, 1000°C ~ 1100°C ^H^l ^51 
)6\}a] f^*H ^^*vcf. e)-olui(iio)^ 100A-120A ^51 3] ^*Rr 4 
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<35> S. 6a ^ £ 6b« ^S^S, ^^^"(112)^: #7l H€*l (106)tfl# 

^fl^W. B31*l ^.^(112)^ B€^(106)vH# #-g-1?l nfl^^A] sfljEL ^S)- 

^-(104)3] >£Jf 3*>*1 f^S] ^^tt ^Ml, 5000A-10000A ^ 

£S] ^7)]^. f^^cf. H^l^l ^^^(112)^: HDPCHigh Density Plasma) ^s^BS. ^ 
^*Rr al-^^H, H^*l(106) i)H iL^iKvoid) "flU^r 
4. 

<36> ^^^"(112) ^ eM u| (110)1- 2^7l7jl3 ^^(Cheniical Mechanical 

Polishing)*H ^^W. ^7) J^-7l7fl3 <?§n} 3fl£L ;gS)-n]-( 104) °1 

(104) ^7)]^ ^ i^Sl^( 113)0] ^^£]7ll ^4. 

<37> J£ 7a ^ £ 7b* ^S}^, = 104)^1- ^71*1^. s]]£L ^s}-^-(104)^ i 

• B^(strip) 3-3* ol-g-^ »l7im <r 5W. ^tfl, ^(H 3 P0 4 ) -g-^-8: ^-§-*V<^ *H 
7^- ^ 

<38> o]o]*\, ^ ^^(well junction)^ -S-^^ ^«}<*| ol^o^ ^a]^. 

<39> o]-8\$] £ ^oflA^ ) ^SKKlOS), eH^(llO) ^ B^^l ^<*m-(112)£: 
^■elBV(113)^.S'3: K^>^ t^^jl, ii^HS ^ ^5W108) , 

(110) ^ B^l^l ^<a^(H2)-g: "4^ ^ ^>^-e]5]-(ll3)ols} ^ 
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<40> £ 8a % 5- 8b« JflS #3Wl02)-i- ^tr^. sfl-^ #S)-^-(102)£r 

DHF -g-^ (Diluted HF; <i* #^ HF7> 50:1 HF -§-^) 5E^ 

BOE -g-^(Buffer Oxide Etchant; ^l* 1-^ , HF^f- NH 4 F7 r 100:1 5E^=r 300:1 $5.3, ^ 

<«> £ 9a D ^ £ 9b# , #£^1 71^(100) >M ^1 E^ ^ ^^(114)-g: ^ 

750°C~800°C ^§£^ ^ai aVs}-!- ^*S^>31 900°C~910°C $5.2] ^5. 

<>1H ^^(N 2 ) £-^7HH 20~30-g-# 
<42> ojo^A-l, *m TflolBS. A>-g-^ ^li #e]^e]^^(116)* f^tr*}. afll #3 

^^(116)^ 500 ifl^l 2000 A $5.2] ^f?l)5. *1U #^^^€-^-(116)^- 

SiH 4 5Efe Si 2 H 6 ^ PH 3 7>>i# ol-g-^H LP-CVD(Low Pressure-Chemical Vapor 
Deposition) »^°.3- ^^Hr 4^*1-4. °H , *)U #e^^ €-^(116)2] JZLefl 

°1 37l( g rain size)7}- ^Hr}^ 3M u>^§}cf. 1-Eq^e|^(116) 

580 620°C $5.2) £r52\ 0.1 3Torr ^£^1 ^4 S:?H*| ^tr*}. 

t}^-<Hl, £ 9b<^l 5.*]^ ^-o] *fli #s]^el^^(116)# sflBi^trth 

<43> i 10a ^ £ 10b» #^^>^, ^5.*]} 7l^r(100) *fl2 ^>s}-^-(118)^: ^ 

^tr^f. ^12 -y-sKKllS)^: ji-gr ^KKHTO; High Temperature 0xide)5. 
50A ^] 100A $5.2] Zf-v\}3_ *%^f>\±: 3}<>1 
<44> ^2 Ei^ ^>S)-^(118)ol *}5*]} 7l^:(100) ^Ml *fl2 #3.^- A r-§- 

m ^E]^ ^2r^-(Si 3 N 4 )(120)* *§Wnf. *Je]€- ^s|-^-(120)^ XI 1 #&1^E]^ 
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(116)21 ^ ^Jitffe aj-^n, <^mrfl 100A ifl*l 1000 A ^5.^1 ^IS. 1}>S*rfe 

<45> £ 11a ^ £ lib* ^S^S, ^7}^m <£v\ ^-g- 2fli l-e^El-a^ 

(116) *(|2 #3^(118) £ ^S|-^(120)# *H7RVt}. olnfl, # 7 1 S}- 

«M3l3 i*}^^ 113)3 ##^-7> ufl*>*| ^ili #s^^ 

116)^1 ^>^- Si ^(113)^1 2\-5\cq jL^S^-S- ^Cf. 

<46> £ 12a ^ £ 12b* ^-21*1-^, afll #el^el^(116) *}°}°\) I'M ^r^r^ 

(113)3: €*Hr ^(target )^ ^tr4. °1 3.4*1, 4i^e1^-(113)^ 
£ afll #^^^^^-(116)^ l-s]^El^(116)^ ^o] 

<47> 7l^r(100) ^oHl -H-^i^s>(122)-i: ^W-. -fr^ll^K^)^ ^sKV^s}^ 

/A>2)-nl. ^p. S) a 0N0N(Si02/Si 3 N 4 /Si02) ^*Rr 3°1 y>^a]€r}cf. ^ 

^1^-(122)2] ^sJ-^Kg: -f^r*V vfl<y-4 TDDB(Time Dependent Dielectric Breakdown) ^ 
^l -f^rtr SiH 2 Cl 2 (dichlorosilane; DCS)^f H 2 0 7]->il- 7fiS °l-§-*H i-&^>s)- 

^-(High Temperature Oxide; HT0)-^-S *g^*rfe ^Jo] til-e^^cf. -fr^^K 122)3 ^sj- 
^ «V^-7>>i^ NH 3 ^r SiH 2 Cl 2 (dichlorosilane; DCS) 7>i# °l-g-*Ka, 0.1 ifl*l 
3Torr ^ 650 ^*1 800°C ^rS^^HH LP-CVD ^^-3. *§^-s} 

<48> cf-g-^l, -B- 31*11 ^ (122) #-^1 fiHl- TflolHS ^>-g-€ *H2 #sl^sl^B]-(124) * 

^slA|.olcnv (1 2 6 )o. ^zj-^rf. a^^aHH^^)^ ^ ^ *M el ^-(WSi ) ^- -°3. ^ 
3M a>^-3i^ r cf. *112 #Bl^Bl^-^-(124)^r 510°C~550°C ^r^H 0.1-3 torr 
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o)t}9] ^ s,^o_s. ^€ ^"Mr^r ?H *>U-*J*l-th ^ 

&)A>olcDV( 12 6)<y ^^^e)^-(WSi)^ ^ #^^(F) <H^*g ^ ^ 

^ee|a i ^.o. ^2}- SiH 4 (momosilane; MS) SiH 2 Cl 2 (dichlorosi lane; 

DCS)^- WF 6 ^1 ^r-g-i- °l-8-*H 300°C~500°C ^r°l£l £-5=*IM 3J°1 
w>^-J2)*>t^.. ^^Ej^CWSi)^ ^^^^ y|# 2.0-2.8 3J3E.3. *H 3 
^tb ^ ^w]^^l(step coverage)* n^^H ^^KKRs)* 

S^tf. ^e)A>olH.^-(126) ^}H.p>i3.^(128)* *V=o>>i3.^ 

(128)£r ^sJ-^sL 
<49> £ 13a ^ i 13b* TlMH sflBH ^^*Vcf. ^, ^ oje 

^-g- pV^3# °l-g-*H <5>J=.n}i3.#(128), ^51^^ = ^.(126), *fl2 #51 ^Bl^ 
(124) ^ -^^^1^(122)^: sflEl^l-Jl, ^^^^ SKE^^H^C 128)^1: <>l-§-*]: ^M^l 
^ -^^ ^.5. ^11 #e)^sl^^-(116), *fll E"l s #3^(114) ^ *fl2 #5^(118) 
* 2fl^^*Vi=f. °H^i, #51*11 7l#(100Hl °1^<^H ^12 

(118) tiV£^l 71 %( 100)^11 afll ^ ^^(130)^: ^^^}JL, ^Hl ^1 

El^ -9-3^(114) H^Jf SHffiJ al-S^l 7l^r(100)^l ^12 ^ ^^(132)^: $^th=h 

<50> o^o} a_ fAj-o] ^eflAl nflSLSl 4^) ^ ^ -f-SJSMl ^^3. ZL ^ 

<51> Ol^o^l^, -a Tgxgo) ^AHjofl #2flAl oflS.51 
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<52> 5. 14^ 2-wlH HMe-]» ^ ^tt ^HflA] nfls.^ 

€^ £Al*V ^^Solc}. £ u^fe- K^}7] ^Ht Tfl 

olH(124) #^-°ll ^^s]^ ^^a>o]^^-4 e >= 4i3f^ HA^M 

<53> £ 141- , #SflA] ^las] «K£*I] 71^(100)^ ^ ^ 

^ ^€ *fll Em #3^(114) 4, ^1 114)^1 ^°\] *U 

7flolH(116)£}-, *>£*ll 71^(100) ^11 7llolE( 116 ) ^^.g- 

^12 E^ aVs)- ^-(118)4, ^12 E-l^ ^^-(118)21- ^r^*! fs^ TflolH 

(116)^ ^El^ *fl2 #5.^ 7flolH(120)Sf ( ^11 7|lolH(116) ^ ^12 #5.^ Tflo] 

H(120) ^£ -Fr^lW 122)^, -8-^^1^(122) Ml- 7flolH(124) 

<4, 42 E^ ^^-(118) ^Hf^l te^il 71^(100)^1 *)U ^ ^ 

(130) ^ *fll El^ #8^(114) h>£^1 7m(100)<^l ^€ ^12 ^ 

<3(132)-g; i^th a. ^sflAl ufl^El ^2] ^2:^ ^ ^-2:(4 ell^S 

#3lH*l, ^1 7llolH(116)2l- *112 7lHB(120)£: *fl2 Ei ^sW^^I 

J^)(118)J>-iE St^SH z^o} fS^ 7llolH<Hl ^ ^ ^ °1 

f^^l l^fl^l TflolBS ^1^-^^ Wj^l-^ HS.ZL^ Aj^nV 0>u| 

E]- ^ 7.-1 #/El^ ^°)}*] -8-SlW. 
<54> *fl 1 7llolE( 116 ) ( 2, #El^E)^-0.^. ol^c^^l f S tg Tfl °lJ=fe ^} 

7> ^l^*- ^#71 ^efl ^*>7> Tfl °1H 3^1 ^T^H 

5l7l^ ( *fl2 7lMH(120), ^ "a E] ^ ^S^O.^ M.^ TlHB^r ^E] 

3. ^$.1*0) s-^aJ- ^ H^(Charge Trap) ^^fl^JELS ^1 ^ <^(130) e 

^21 °§<*c))x£ ^«.^o. S ^^*>711 ^cf. 
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<55> 2)12 #5L^ 711 120)3] ^4-, ^^-(118)-2.S. JL^S)-^ A>-g-^c-fl, 

o]^ ^} H -g-^^CCell V t )^r 3^*1 *r 5Utt $24. 

<56> ^e|] Al ofla.el -tofl $)°]B\9 ^^>7l ^fb #2fl^l o)l£E| -f^ 

afll fS^ 7flolB(116)<Hl ^r^lS ^-t-°11^ «# Til °1H( 124)^1 

H5LZL*« ^.y-o. 017].^ ^ i ^ o§ (130)^8: ^7}<2}- *112 ^f- <3 <3 

(132H ^^cf #^t^r €■ ^^M: ols^^ H> 

*fl2 7flo]H(120)^l #7}1- ^^fj ^-fofl^ SE-J. 7flolH(124)^ HS.ZL^ # 

^7l-^>JL *fll ^ ^ ^(130)^1 <#7] ^12-4 ^ 3*1 ^^Cfir €- 

S!7>*H *fl2 ^ <^(132)^r 3*1 #7><4 <g^Al^ *)U 

7llo]B(116)^ ^12 7flolH(120)^ ^^o] o] s-^^lcf. o]v§ 

, ^-7} SSIL^ 7V 9V olZL, ^ 3*1 
^ €■ ^U^r 4V tfl*l 5V^ <r $14. 

<57> M. uflSe] >iofl cflojEil- ^7l^>7l ^ #2fl^ ^S-E) 4.^ 

m 7flolH(116)^l ^€ ^d7># TJ^^ M * TiHH 

(124H ^71 ^-g- <?]7>€rl-ji 3^ <^^(i30)-g; #3H>H *fl2 3^- ^ 

^(132)^1 3*1 7d^4 3. ^oj-o. oi7>§].^ ol^o^t^ 7flolH(120)<=>fl ^ 

<S€ ^7>« «J-#X|Z] 7j-fofl^ SE-g. 7flol3(124)ofl ±7] ^17H>J1 *fl2 3^" 

^^(132)^: 3^- <§<2H130H 3*1 ^iLcf €■ *i°*M- 91?} 

«H ^^-^^l^. *U 7flolH(116)^- 7^12 7flolH(120)fe S-^^^-S. 

-^3]-ol ol^c^^l^. o}tjfl f ^1-71 -8V vfl^l -9V olJL, ^-71 ^7] 

€■ ^^^r 4V tfl^l 5V°a ^ $14. 
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<58> Stb, £ f-eJH v\)5L£{ ^ofl C-HojE^l- ±.^\7) #eflAl pflS. 

iTl^r, ^11 ^ <^<*(130) * ^12 ^ ^^(132)# #S^*m ^*\]*\ 
HI- 7lHB(124Hl i*l ^17>^>ji tiV^^l 7l ^(100)^1 3*1 €• 

o]7l-*H ^11 #5-^ 7flolH(116) ^ »]2 #5.^ 7]]olB(120)<Hl -f-^H 
"o v #*l^ ol-f-^ °H, ^ -8V vfl*] -9V olji, ^-71 3*1 £ 

^4 ^ 8V Ml*l 9V^ ^4. 

<59> ^EflA] ^ofl C-flolBl# ^^}7} 1^*1 ^S-Bl ^ 

^-#£r, Mf- 7flolB(124)^ <&7}*}5L afll ^^(130)^: 3*1 #7} 

°fl <3^l7H ^2 3^ <3^(132H ^^^Rr ^ 3*1 ^iL^Hr €■ 

^7>*V ^12 3^" <3^(132)<*fl Jl = ^ >i ^l^^THM-, 7llolB(124)ofl 

#°*M: ^7>*>J1 7fl2 3^" ^^(132)# 3*1 #*H1 ^a^H Tfll 3^- <m 
(130)^1 ^S-^fe ^ 3*1 ^°0-^Hr e ^ 3^ 

(130)41 J: = *r 4 *iff-» €^*H 0 l^°i^l4. °H, #7l 4V ifl*] 5V°1 

3., 3l<2mtHr ^JL 3*1 ?i o a-£L^ '€■ 0.8V tfl*l 1V«1 5d^. 

<60> Tg^o} ^sflAl nflJSLi-) ^ *f) 1 >IMH(116), ^ 51^.°. 

S °1^*1 €^ THolH^l 4 #Ef|(4 States)* ^1:^ ^ttt = 3.:^ It ^ 

3-«lH(8 sflt -S-Bfl) t£ $14. 

<6i> tb^, ^Sj-^h #5-^ 7flolH(120)S. °1^<>1*J 1-211*1 ^5-2} #el^el 

€■ Til ole( 116 ) S ol^ol^l s.Bfl Al DflS-el ^ Al el ^(Serial )S ^-§- 

§ ^£ 15 #^). olfe £ 13a 3? £ 13b# ^^tb TflolH sflE^ ^ 

*j*l #5.^ 7flolH(120)S. ol^o|^i ^eflAl nflasi ^ozf #e1*Je1^ # 

31-18 



\ 1020020042169 #^ 2003/4/17 

S.^ 7flolH(116)S. °}^°]*\ «Hfl^l v\]2.&l ^O] A)Z)Q1 ^BflS 2|)Ei^ 

5U^, HSZL^ Al^n> 0 >v|e} *RV3€^ #Bfl^ 

#2flA] nfl^ ^^.Cf -fj-^ -H^H ^SflAl nfl^E] ^ ^ Olcf. 

^AlofloU o>qr^ ( «Vt£o| 7 )^^ A>^ ^3WH # 
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[^T 1 ^ 1] 

#7l 7l^r #ofl *U B\^_ ^#*Rr 

#7l afli ^S^l aV£^l 7l^r #ofl ^1 TflolS-g- ^-^^ 
f^Rr #31 ; 

#71 *fll 7flolH-§- sflEi^Rr 

#71 2flE^^ TflolH-g- l-^^ol tiVH^l 7l^r #o)l ^>1- 4 

El- 7)12 El\i «J ^2 #5.^ TflojH-g- ^-^JLS. # *m #31 ; 

#71 ^11 #5L^ 7l]olH-g- #^SV #Jfi^ #71 *\}2 Ei^ aVS^ ^ ^-71 *fl2 #3. 
^ TllolH-g- W7l7fl^ <3*>SH ^1171^^ #7l *f|l #51^ TllolB-8- #^ 

"Vol AV 7 i ^#ifcH] o^sfl ^sqjE^- #?fl; 

#7l #ofl 3E| TflolH-g- #^ * *>JEL n>^BL#^; # ^Tjl; ^ 

Tfl^lS 2fl€* ^^Kr A>-g-^^ ^V 7 1 f;}^ v\^3_^ t aV 7 | ses. ^ol 

H-§- 1-^^-, #7l ^12 TlMH-g- #7l ^12 E^ ^VSM", #7l ^1 #5. 

^ 7flolJ=-g. ^ #71 *U E-m ^Vj^-fr sflE^Kr cj^ll- 3^ 
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[3^* 2] 

#31 *H, 

^-71 ^11 TflolB-g- #^ AVolcfl ^7} ^7}^El^ ##^-1- 

3] 

^7l h>£^1 7l^r ^Hl #s|-5]- * 3flj= ^sI-hv^ ^«5Kr #7)1; 
^l-^-el^^- ^*Rr p}iat ^-71 211= ^sj- 1 ^, #7] sfl-E. xvsj-^ 

32 ^71 #51*11 7ltl- *]z**H H 31*11- ^*Rr #31; 
#71 B^*l ^ #SK v -8- ^*Kr #31; 

#7] 2fl= ^ VJ f &#?}*1 #7l H^l^ll- nfl^Hr H31*l^ £. 

^-g-em-g- ^*Hr #31; 

#71 sfl = ^5}-^ ^T^Rr #711; * 

#71 2flH. #5|-^-g- *)l7ii5Hr #31S 5L^H °l^°l*l^r ^J^L f>\±? # 

4] 

-i- ^ 1-sflAi pflaei 
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5] 

*fli*cMl 91°]*], A o v 7l ^2 t^m ^^-^ -n^^^-s *l^*Rr ^Sls, 
6] 

*flllMl &<>H, *fl2 a>5|-^ 50 vfl^l 100A ^flS ^*Rr «|- 

7] 

8] 

91 

*fll«<Hl $a<>M, #7] A2 WS.^ 100 i^^l 1000 A t^IsL ^ 

10] 

*\U*M 91°]^, #7] -fr^^te *Y^, *Je^ 5? tfs}-^- 

[3^*8- 11] 
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A cM XI 1 #JjL6|j -g-jg.^ XMB; 

4>7l ^£^1 ?m A o VJ f^- -8-71 XU XHB ^ ^€ X]2 E^ 

^71 Xl2 ^-sj-ei^l- ^*>^ ^£|<H #7] XU $3.^ XHH^ 3*4^ Xl2 

XMH; 

A o V 7l XU #5.^ TflojE ^"71 Xl2 711 °1B ^€ -R-#Xl ^! 

^■71 -fi-^xm ^Hl ^Bl- XHB; 

^-71 XI 2 B^ *Hf3 ^71 «K£Xl 7l^ofl XU ^ <^^; 

^-71 XI 1 E^ H^-f zr}^ ^-71 alJEXl 7l^-oll Xl2 ^ <^-8: 

12] 

Xlll^oHl $U<>H, ^7l XMB, ^>7l XI 1 ^ ^ ^ ^7l X12 ^tJ" ^ 

ofl o]7]-5l^ ^^oH CCfB} -#7] XI 1 XMS. ^ ^7l XI 2 XMBXl #7}!- 

^^M- ^<?m ^d4t H oHi^ ^VM-^ 2-«lB^ c-flo]Ei# 7-^sRr 5}^ ^ 
13] 

Xlll^Hl ^o^, ^71 SEf XMB, ^-71 XI 1 ^ ^ ^71 X12 ^ 

°fl ?]7>5l^ #<y-ofi h]-e}- ^71 XI 1 XMB ^ ^-71 X]2 XMHofl ^» 

t°^W4 y c v #^l ^ ^"71 XI 2 #B*g XMBXl lwjB2] 
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-H #71 XU #5.^ TflolB^l 2-HlH^ ^)o)B]mr z]^*}^ ^>M-^ ^°fl HH^i 

[3^* 14] 

Xlll%M] 5U<>H, Xl2 #3^£- Jl^r 3* 

15] 

XI 11*^1 5H<H>H, #71 Xl2 ^ 50 ifl^l 100 A 5Hr 3^ ^ 

[^H" 161 

[^T 1 ^ 17] 

X]ll*cN #7] XU #5.^ XMB^r 500 2000A51 ^ 
18] 

X]11%M1 Sl^H, #7] XI 2 #3.^ TjlojB^ 100 ifl*] 1000 A 21 ^t)1# ^ 

^ #Efl^l ^l£Sl ^. 

[*j^%> 19] 
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<y7H>i A]l ^ <%&^r 3*1 #7><q- <&%*\fW A2 3^ -3^1 ^7) S.S.=L^ 
Hcf 3*1 ^J-iLt}-^ €- S]7l-SH ES^^sH, ^12 ^olH^l # 

^r°^m #?1 §H1- TflolH^l <?]7H>J1 #7l XI 1 3^ 

<g*Hi Eia^ ^su} ^ 3*1 €^4^- e #<?hg- $17>«h ^7i *ii2 3 

tJ" °j^-g: 3*1 ^}7>£4 ^^A]^ S^ ZL ^^S) ) ^-7] ^1 tIMB^ #7] ^2 # 

20] 

XU91HI Sa°1*I, Aj- 7 1 HSZL^ 7V ^1*1 9V 'o]jl, Aj-yl HSZl^ &<&£.^ 

ZtJL Qx] ^B^Kr 3 £<gg. 4V ^ 5V ol 74^- ^ *Kr *5flA] nflae] 43 

21] 

*)lll%vo} Dflae] ^ofl t^vs} 4Mb) 3. ^Tl^l #h1H nfls.e| 43 

^ « 0 >»H1 5a<X^, 

^ <y7>^>Jl afll 3^t <^-g- #S^A]?J Aj-BfloflAi XI 2 3^ ^^1 3*1 

TflolH^l ±7] #<#^. ^17>§>JI Aj-71 ^2 3^ fe^lt! Aj-^HH Aj- 7l 

XU 3^" ^^l 3*1 #<£lLt\- e ^]7>^H ^*>5l, #71 X| 1 #5L^ TflolH 
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22] 

^21^H1 fl<>H, #71 ±7] -8V tfl^l -9V olji, ^-71 3*1 ^iH} €• # 

^ 4V vfl^l 5V<?1 ^-g- ^°-5L #Efl^l pflael iTl wj-^. 

23] 

^■■i- <?]7>si-ji tivs^i 71^1 3*1 ^^a.^- €■ ^^-i- < y7>*>^ *m ?ihb 

2112 TllolHofl HV#Al ^ ^*Hr ^J-fr S}^ #2fl 

24] 

*I|231N #7] 4i7l -8V ifl*l -9V °lul, #71 3*1 ^^cf 3- # 

•3-^ 8V ifl*l 9V<?1 ^AS <*Hfr #£flAl nflS.^ 4*} ^ . 
25] 

^11%^ t-aJW Dfla.5l 4<H1 7-1^ HHBl-i- =-#*>7l #eflAi uiise) 401 

^H* TflojEofl =-# ^oj-g- ^17>*>JL *fll 3^ 3*1 #*H1 'S^Al^H 

*«2 3% ^# ^Ji^fe ^ul 3*1 #°*mmr €• €°*M" Sl7>* ^ *fl2 3^ 
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*H2 ^ 3*1 ^Hl *fll ^ <g<*N ^d°^4b ^ 3*1 

I^T 1 * 26] 
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